The dielectric constant of Ko3Mo0, is strongly temperature dependent in the frequency and temperature range where internal CDW deformations dominate the polarization. Below about T = 60 K the low frequency dielectric constant drops exponentially with decreasing temperature. The activation energy is close to the single particle gap (1) . In the present work we used this feature to detect minor changes in the temperature of the sample generated by irradiation with infrared light.
We applied a double lock-in technique to measure the bolometric response. The electric circuit of the experiment is shown on Fig. 1 . The infrared beam was chopped at a 50% duty cycle with a period of 9. The resulting periodic modulation of the sample temperature was detected in the following way: the first lock-in measured the dielectric constant of the sample at a frequency w, while the second one detected the analog output of the first lock-in ( w >> 9 ) . The second lock-in was triggered from the light chopper in order to measure the change in the dielectric constant caused by the irradiation. The chopping frequency was varied between 20-100 Hz, while the frequency applied in the capacitance measurement was 500 Hz < w < 120 kHz. In the above arrangement the responsivity of the capacitive bolometer, i. e. the change of the voltage signal (AV) due to the variation of the incident power (AW), is given by the following expression:
Here U, is the amplitude of the driving voltage, C is the capacitance of the bolometric sensor, R is the value of the reference resistor used to detect the current (R << l/wC) and GT is the heat conductance between the crystal and the environment. The thermal time constant of the crystal is
where C, is its heat capacitance. Deriving the above relation we assumed a temperature dependence in the form of E(T) -exp {-T*/T}.
In our experiments the theoretical value of the sensitivity is determined by the Johnson noise of the sample. Neglecting other possible noise sources (e.g. current noise, llf noise etc.) the theoretical limit for the minimal detectable power is
where, Z is the impedance of the sample. The responsivity goes linearly with wC while the noise is inversely proportional to wC. It is important to notice that in case of our CDW sensor the capacitance, C, is also frequency dependent down to extremely low frequencies. As discussed below this unusual frequency dependence allows a broad range of frequencies for bolometric detection. Figure 2 shows the temperature dependence of ~(w) measured at various frequencies in &,Moo3. Though the accuracy of a capacitance measurement decreases as the frequency is lowered, from the point of temperature detection this is compensated by the increase in the slope, s&(w,T)/aT. The goal of the experiments was to explore the optimal frequency and temperature range for bolometric detection. In order to characterize the system first we determined the thermal parameters C,, GT and T , . The sample was heated up by application of an electric pulse and the temperature rise was detected by measuring the time dependence of the current. From the curve, shown on Fig. 3 , we deduced the above parameters with a method similar to that described elsewhere (2) . In order to calibrate the incident light power we performed a similar experiment with infrared irradiation: the time dependence of the analog output of the lock-in measuring the dielectric constant was recorded after turning on the light. The result is also shown on Fig. 3. (In both cases the temperature scale has been calibrated by changing the set point of the temperature controller.) Comparing the temperature change in the two cases we were able to determine the light power at the sample position. In the experiments discussed below we applied a power of W = 5 pW.
The thermal parameters C,, G, and t , , as well as the geometrical factor determining the capacitance strongly depend on the actual size of the sample. The dimensions of the crystal studied in the present work were 0.29 x 1.0 x 1.14 mm3 with the conducting chains in the shortest direction. We have not investigated the effect of the sample geometry on the signal and the noise of the bolometer. Note also that the SIN ratio increases with the square of the driving voltage. In spite of this we performed the experiments at low level (U, = 25 mV and R = 500 n) in order to ensure the same electronic noise level both for the signal and noise measurement.
The results are summarized on Figure 4 demonstrates that the optimal operation is around T = 35 K, where the current modulation due to the periodic change of the sample temperature has a maximum for most frequencies applied for the detection of sample capacitance. In the same temperature interval the noise level approaches the theoretical limit. On The noise level achieved experimentally shows that we were able to detect a temperature variation of AT = 10 pK corresponding to a beam power resolution of lo-* W. The minimal detectable power can be considerably lowered by choosing better sample geometry, larger driving voltage, etc. In this work our aim was just to demonstrate a new principle for bolometric detection. We showed that the huge dielectric constant of CDW materials allows their application for this purpose and we have mapped up the characteristic features of the frequency and temperature dependencies. 
